Effects of extracellular matrices on F9 teratocarcinoma stem cells: a crucial role of type IV collagen in the early stage of differentiation of F9 stem cells.
F9 teratocarcinoma stem cells treated with retinoic acid (RA) differentiate into visceral endoderm, and this process affects the expression of some extracellular matrix (ECM) proteins. As the direct influence of ECM molecules on the differentiation of F9 stem cells has not been studied, we investigated the effects of various ECM proteins on the early differentiation of these cells. Monolayers of F9 stem cells were cultured on dishes coated with various ECM, such as type I or IV collagen, fibronectin, or laminin. They aggregated and formed spheroid bodies in the absence of RA only on type IV collagen. The outer layer cells of the spheroid bodies exhibited numerous microvilli, junctional complexes and mature cell organelles. Alpha-fetoprotein was positive in the outer layer cells. A small amount of laminin was detected in the matrix of the spheroid bodies. These data suggest that type IV collagen promoted the early stage of the differentiation of F9 stem cells without RA. The other ECM molecules failed to induce them to form spheroid bodies. The reversibility of the structure of the spheroid bodies to a monolayer was also examined. When the spheroid bodies were reseeded only on fibronectin- or laminin-coated culture dishes, they broke down and the cells spread to the surface in the absence of RA. The differentiation of F9 stem cells induced by type IV collagen seemed to be reversible and to take place at an early stage of their morphogenesis. These findings suggest that type IV collagen plays an important role in early embryogenesis.